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PROBLEM TO BE SOLVED: To provide a boosting 



circuit in which overshoot and undershoot to a target 
boosting voltage can be suppressed and a stable 
boosting voltage can be supplied 
SOLUTION: The circuit is provided with a voltage 
detecting circuit DT, oscillators OSCi (where i=1 to 4) 
and charge pump circuits CPi. The circuit DT compares 
voltages Vi, which are obtained by voltage dividing a 
b osting voltage Vpp, and a reference voltage VccS and 
generates activating signals Sigi. The oscillators OSCi 
output pulse signals having frequencies fi as driving 
signals Cacti. The circuits CPi operate in response to 
the signals Cacti and boost the voltage Vpp. 
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tDR, f- J r-i/>?Ky7TOCPl-CP4(il)^l,=5r 

[0036] (2) (ZR/r 1 ) XVccS>Vp 
p2(IR/(r4+rl) )XVcc S<0i:# 
■«r*>t». V3SVccS>V40*£"C*6. 
[0037] #£ESEV P P *«iO«SBI* TfiTLfci: 
Sli. «EVl-V40d^mEV4#»SflEVcc 
SJ; 9*S«r*. iWcJ: 0. vSttttffi-fS i g4tf 

C4ttfflaa»f 4<?5WW8^C act4^f-y>* 

# vrERc p 4 ii#E/- v n p<o«e *#E-t & . 

*<0&H, ^EfltEVpptf (IR/r 1 ) XVccS 
fcLtfcfrSfc iSttfli S i g4liHWUV< 

^t^r »^yrni»c p 4 ic j: &%mm7 

[00381(3) (IR/ ( r4+r 1 ) ) XVc 
cS>VppS (ZR/(r3+r4+r 1 ) ) XVc 
cScOig; 

V2iVccS>V3«|^tft4. 
[00391 #E1EV p P cOK/k^'Cl cOKffli Tffi 
T-fStmEVi -V403^>^EV3fcJ:tX« J EV4 
tf£*«E V c c SiOt'hS's&S. ZtllzX 9 „ vS 
ttfcfi* S i g 1 - S i g 4 <0 3 ^ffitt-ffcft^-S i g 3 
fcit^S i g4frXU'<A^£>HU'</l't&S„ Z<V% 

m.m s i g 3 ssttrasso s c 3 umm. f 3 

tOlEiSft^C a c t 3 ^^-^-^^yriUKC P 3(C 
ttt&L. Sttftflt* S i g4^SftT%«SOSC4{i 
^J$S f 4 Oigfilfi^C a c t 4 ->->^y7TlI 



cp 3 ts£if+*-i?*#y?®Kc p 4 £ j o t#e 
y— HN p <o«E##E£ix£ . 
[0040] #E«EV P pjWJE ( 2 ) CO 

&Btc$:6 fc«1*ftfI#S i g 3ttHKW>feLK 
;Ufc & 9 - * y riaISS C P 3 K J: 4 #E(M7 
■f*. *<0f&^-^>tfy7^CP4OAKJ:l># 
Etffrfcbfi. #E«EV P p*i±IE ( 1 ) <o«Hfc:fr 
ifciSttftfi^S i g4*«Hl/^Wi^Ll/^ti!) 
^-^■v^7"HI»CP4fc:J:*#Et>»71-*. 
[00413(4) (ZR/ ( r 3+r4+r 1 ) ) 
XVccS>Vpp2= (ZR/ (r2+r3 + r4 + r 
1 ) ) XVccSCOfc£ 

•t&fcfc. VUVccS>V2«*&t*J. 
[0042] #E«EV P ptfZVSmt TKFtl 
b, mEvi-V4<oa^SEV2-V4* i »mEV 
ccsio iitfci D«ttfcfi*s i g 

2, Sig3, Sig4* ( LI/^HHK;l/ii 
I. ItllZftnX. »JS»OSC2-OSC4tt, 
•eflffllHRf 2 - f 4tf5BHWI#C act2-Cact 
4 Sr^-^-x-v^yrialSIC P 2 -C P4fcflWfrf&. 

*+-i**#V7HIBCP2-CP4fc:J:-5 
■C#E/-h'Npc7)«E*^E$ni.. *<Z)|g*. #E 
*EV P P #JJE ( 3 ) <DieB(c$:6 , iSttfcil^S 
i g 2 MtH U^kft^ L IsOUk & 0 ft-y>^V7 
ESSC P 2 li#E»fE£ »7-f 6 . *<Mk**-i?XV 
rmc P 3 . C P 4 fcX&IME&fftotl* #E«EV 
P P#±fE ( 2 ) <0«IKrS fcJSttfcffi^S i g 312H 

L WOt-fc % 0 f-v-^'-v^yrHIKC P 3 

8SCP4 (c J: S JKEtffffciU #ESEV P p *«JJE 
( 1 ) *>«Hfc$r61:$Sttfl:fl»S i g4liHKM> 
<i> L 1 5r 0 f-^-^-ifyrEIBC P 4 li#EK) 
f££&7 L . ^tt(= J: 0 #E«E v P P <7>#E(if?7^ 
S. 

[0043](5) V PP < (ZR/ (r 2+r3+ 
r 4 + r 1 ) ) XVc c S<7)t% 
■t%b-h. VccS>VlcO«^-C'*>-S.. 
[00441 #ESEV P ptfZWffltTI&T-tb 
t. SEVl-V4<i-r^T*^mEVccSJ;'9i>ffi 
<^S. d^iO. Sttftffl#Sigl-Sig4tt 

fisosc i-osc4(i. liftaf 1-f 4<0ffilWl 

^Cactl-Cac t 4 5-f-^-> ? -V^y7*[IlSSC P 

i-cP4(c^-rs. dco^m, -r^Tof-A— » 

;Ky7-[s]BC Pl-CP4CJ;0 #E«EV p P ##E 

[00451 #E«EV P p#±tE ( 4 ) co 

«Ht=ar*i:iSttfl:<i^S i gl*>'Hl/^W>aK 
>\st%*)1-v-iS'rX>7\sl&C P Ui#EIW*»7 
■fi. #ESEV pp#±!c ( 3) Offlfflt* 
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4 1 SttflHf # Sig2*'H V^iVfrt, L & 0 

V*#y7WKiC P 2 jWaE»fr£»T*S . « 
fcfc. #ESEV P P jjsjJE ( 2 ) ORHfcfc* iStt 

ffiiffivp p*>'±ie ( l ) Q«ft:&6fcjittMi*s 

i g 4 K/W^ L ^ 0 f A'-y>#'y7 

E»CP4ttlME!Mfc&*TU £*ifcJ: 9#E/-F 
Np^ffli^T-tl.. 

[0046] JSLiKOJ: o -r<7)#E®B(4. #E«E 
Vp p?)iRTOjK£KJSfcTISI!rf 4^*-i'>;Ky7* 

EC*****- J<-S/a-K ryr-v-i-hSrW 

S£L£#EmE£{*&-f4£i#T£4. 
[0047]^, d^Tti, #ff«ffVpp^Ef 
4tf>Wgin£§RU, R1-R4, RL£fflvVc#. eft 

crfUT#Ey- fv p p amy- h v s s t^st 

[0 04 8] [&JfcO#jB2] 05(4. 
W«m 2(c J: 4#E0B^:£f«f (fc^-f^n 7 ? a? 
ft*. 05£#!iL-C, #EHlB(4. mEfc»IHIBDT 
fc. >(WWlV24-IV27t, ^USsOSCl 
l-OSC14i;. f-r-v>^yrHliSC P 1 k . N 
f-+^;HWOSF7y> ? X^QN2 5i:S'fiitl>. ®E 
&«&DT(4. H2fcjj*Sftfc*Et*»liIi&fcaMi* 
EC<U #E«EVppia^«ffiVccS^tfC 
vSttWIS i g 1 - S i g 4 £?&fe-f 4 . 4 WW 

1 V 2 4 - I V 2 7(4, **l-eKS§ttfl:fB-f S igl- 
S i g4$-R!g-f4. ?6«&OSCl 1(4. 'Jy/Jl- 
v-k-^ROl Pf-^^/HVIOSF^yxX^QP 

2 It. N^^^;UM0Sb7yxX^QN2 

tf. Uy^vl^-^ROUi. «HRR<0-fyA<-*(c 
J 9«JSS*U fflaSftf 1 *VW*flr9C a c t 1 1 £ 
?££-f4. Pf-v*/HMOS hyy : JX^QP2 lt$£ 
VNf-A'^HVIOSh5>'^X^QN2 Hib7VX7 

y^yTWic p 1 ttfjiatsstts^i. Pf-v^/p 
Mosh7yy'x^QP2in «Sttfl:<l#/s i gi 

lzi&§LX*y/*7t&. NJ-**ll>MOShyy ; y 
x?qn 2 1 (4. v£ttttfi-^s i g 1 izjmLT*y/ 
#7-f4. ^fitsosc 1 2(4. yy^yi/-^RO 

2i:. NAND0SSND2 1 fc. -fyA'-^IV2 1 
fc, P^-v^.;HWOSh7y> ; X^QP2 2i:. N^--v 
^/UMOSF7>-^X^QN22t5r-i-tf. 'J^Jfi' 

w-*ro2(4. m.&<r>4 y*-nz x DIMS*., 

JH$8t f 2^NVP^fi^C a c t 1 2 £3&£-t4. N A 

n dbkn d 2 1 a. %mm^/s i g 1 t-amm 

•f S i g2fc<9NAND£aj;frt4, > 4 W<-f I V2 

i«. NAND0KND2 l^aj^^e-r*. P?-+ 

^/PMOSF5y^'X^QP2 2i3i:^N^-v^MO 



Sh5V> ; X^QN2 2(4. h5^7T-y-HM 
j£U Vy77ti'ls-?R02t1-v-i;vXy7[Bl$% 

cpikcomzmmznz,. p^-^^nviosN^y^ 

*:?QP22(4. NAND0SND2 lOdWjfcJSSrL 
"C*y/:t7-f4. N^^/UMOSb^yx^QN 

2 2(4. 4y*-?\v2i<r)\&Mzi&gl,x*y/* 

7-th. f&fifsOSC 1 3(4. 'jy^yl/-^R0 3 
fc. N AND0SSND 2 2 fc . 4 y^—9 I V 2 2 1 . 
P^-Y*yHVI0SF7y> : X^QP23i:. Nf-^*;l< 
MOS h7y^'X^QN2 3fc§:#^. U y/jJ-^U- 
f 30V'?/l'.Xfi#Ca c t 1 3i%&.-$%>. NAND0 
85ND 2 2(4. Stt^ft-t/S i g 2 fcYSttftfi^S i 
g3£<7)NAND£itJ7rf4. A vA-f I V 2 2(2. 
NAND@g&ND2 2<9tii;*j£K$K-t£. Pf-**/UM 
OSh7^>-'X^QP 2 3fcJ;y*N^+^;HVIOSh7 
yi;*:?QN2 3(4. h7VX7r-y-h«L, 

u y^v-u-^RO 3 t^-^^yrisis&c p 1 
fcontzSNKSii*. Pf-v^;nwosh5>-xx^Q 

P2 3(4. NAND0BND2 2Offi*fc»S!UT*>' 
/#7-fS. Nf-v^MOSF7>> ? X^QN2 3 

(4. -f yA-^ I V2 2<7>$,jjizmgix*y/*7-f 

4. ?»OSC 14(4. yy/^^l/-^R0 4i:, 
NANDDPS&ND 2 3 >f I V 2 3 fc . Pf- 

+ *;HWOS h5>'v ; X^QP2 4£, Nf-v^;HMO 
SF7y^X^QN24t2:^tf. 'Jy^i/U-^R 

(OAV^ffi-fC a c t 14$r^fe"t4. NAND0S8N 
D 2 3(4. vStt^ft-f /S i g 3 tStt^fl^S i g4 
tONAND$rai?Jl-4. yi*>—9 I V 2 3(4, N A 
ND0BND2 3Oaj**R(&t&. Pf-r*/HWOS 

h 7 y ? Q p 2 4 fciim^* *;umo s h 7 y x 

^^QN24(4. h7yX7r-7-*-h$rt8«L. 'Jy 
/jj-x^-^R04i:-?-A'-^ J r'-Kyr[lISSCP 1 ><r> 

Wzw^fih. Pf- j r^nwosh7y^'x^QP2 

4(4. NAND0ffiND2 3cOtiS^tlC?i:LT^y/^ 
7th. Nf-^*/PMOSh5yy';*?QN24(4. -< 
yy\'-^ I V 2 3cotliJ)t,zmgLX*y/*7-r& . 

/^ft-f C a c t 1 1 -C a c t 1 4c7)jg&icf 1 - f 

4(4. mfooBBiizjuztL&okmmiz, fi>f2 

> f 3>f Acrm^Zhh. Nf-v^/PMOS h^y^ 
X^QN2 5(4. ^^r-'J^yrm^CP lcr>Xi]7 

-vktms-ws sbnmizmmzti. stt-ftn^ 

/s i g4(3j^LT^y/=l-7^-4. ^-y>^y 

THISSCP 1(4. A7)y-F I N(c«^$n4ft^(cj£5 
^LTvStt-(t$^. #Ey-FNp<7)mE^#E1-4. 

f-Y-^>^yriHiKc p 1 nffifote itxis^(4. 04 
^§n4^r-x-v^yriiig5t|B]«T-ftl.. 

1 a/wxflMrc a c t 1 1 ^SttTSj^-f 4 1 ^st, 
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< . ffitmf 4<r>J*!VXm<Z a c t 1 4 £gttT 
»fW4fc£g{>/KK44. 
[ 0 0 4 9 ] <Kfc. &±0)£ d WftfcSflfcffEEIHW) 
IWHcowc, HE»«JK!B1 "WpSiifc ( 1 ) - ( 5 ) 

[0050] ( 1 ) <7>i§£(i. f&HPHBll 1 iZ^ill 

g 1 -S i g4tt1-^TLl^;|/1?*>4fc«>, 05fc^ 
$ixl»P^ j f^;nviosh5yxx^QP2 1-QP2 

4fc«fctfNf-v^;HW0Sh7>'^^QN2 1-QN 
2 4«t-^T3r7(C«r4. Nf-^*/HVIOSb7 

-v^yrmsgc p i Kifc^tttfifc^v^. 

[0051] ( 2 ) CDi§£-f4. vStt-fbft-^S i g4#L 
W^*><c>H 44. ?Stt-{fcfi^s igl-si 
g3{4Ll^/U9££TS>4. ;*lfc<t 0, NANDO 
&ND2 3«ft;ft#LW<jWi:&9, Pf-v*;HWOS 
h 7 y VX? Q P 2 4 H XI/ Nf-v *;HM 0 S 1- y > i/ 
a^QN24*^y^^>. ttz. Nf-**/U«OSh 
7>^X^QN2 5{i^7^l.. £0)16*, 'Jy/Jf 
^l^-^R04*^(7)^Xft-§-Cac t 1 4^'f-v- 

HISSC P 1 (4, WiMC a c t 1 4cDffi»&fcJ£t 

[0052] #E«EV P P AM 1 ) ^ffiffl* 
"CWESfl* fc vSttftfl-f-S i g 4 #H l"v/W<s> L U 
<;l/fc!5rS. Ztil,zmtXPj-**)l>MOShy> : Jz 
? Q P 2 4 & JctfNf-^ ^HWO S h 7 > v'X? Q N 2 
4*^7(C=5rO, Nf-A'^HVI0Sh7>'> ? X^QN2 

5tt*yfc5r*. -Ifcfc J: Of-r- tfyrtllS&C P 

[0053] ( 3 ) cOifriHi. vStt^ft-^S i g 3 £4 
t/vStt-ftfi-^S i g4* ! LKM^HK/P!:^| 1 . 
iSttfcfttS igl, S i g 2liLKMJSt<5 
4. ZtllZfttX. NAND@8SND2 20{tJ^*<LV 
^fc^ 1 ). Pf- J f^;HVIOSh7>-> ;: X^QP2 3i3 
iWft^MOSh7y»^QN 2 3* t :*>'£$: 
4. *Jt, N^-v*/PMOSh7y->*X:?QN2 5ti* 
7fc&4. i<0lS*. U y^yl/-^RO 3frt><T)rt 
)\>xm^C a c t 1 3 A J f-A—x>^>-7[llS&C Pit 
tt&£fl4. f-V-^'-v^yriiffiCP 1(4, 
•f C a c 1 1 3^jf«tfDt/>:ig|&^*T-#E«EV 
PP$r#E-t!>. 

[0054] -e^f^#E«E V P P *» < 2 ) WKHt^ 
§ vStt-ftfl^ S i g 3 #H L UOUt 4 

4. ZiXiZfbtX, NAND0KND2 2c0Jti^*H^ 
OVb % 0 P f-V *rt"MO S h 7 y x'X ? Q P 2 3 fc4 

t/Nf-v^/nvios h7y^x^QN2 3*<>ry(c^ 

4. NAND@BND2 3^>aj** { H^'<.;l'*^ 

LU^t^rOPf-fr^/I/MOS h7y^'X^QP24 



fcitfN-T-v^HMO s |> yy : Jx?QN 2 4W*ytz 
44. COM*. »jy^3f>'U-^R04*^W^X 
ft^C a c t 1 4*if-A'-^>^y7 , IIISSC P 1 Cftft 
f-A'-^^yrigSSCP 1(4, /W^flWCa 
c 1 1 4 fc/6 fcfcBtttfc*j'C»E«EV P P Sr#Ef 
4. 

[0055] *<7)f£$ #E«EV P P *5 ( 1 ) <0 
KHfcfc* b . vStt-fkfi^ S i g 4 #H l^/P*>£> L W 
^/Wfc&D, Pf-v*;PMOS h7>-^'x^QP24t5 
4t/Nf-r^/l/MOS h7>->-"X^QN24^7(c4 
0. Nf-v*/HVIOS h7>^"X^QN2 5ti l Jt>\,Z% 
4. ff-yf^70B(CP 1<4#E»# 

wrrt*. 

[00 56] (4) 0$£I4, iSttMI^S i g2, S 
ig3. S i s4if'LV<)VfrL>\\VK)]st*ch, Zil 
iZfbtX, NAND@KND2 KOftjUfHlsKlUb* 

0 Pf-A-^HVIOS h yy'JX^QP 2 2 HXtfN^ 
*/HM O S h 7 V >-'X ? QN 2 2 if* V t& 4 . £ fc . 
N f-v *;l/M O S h 7 y y'X ^ Q N 2 5 7 tZ 4 4 . 

a c t 1 2*^-x>^yrilISSCP i ttt*&$n. 
4. ^■v-v r -v^y7*liIS5C P 1 {4, VNVUXff-^C a c 
1 1 2fcJGtfcWH8:ft"e»E*EVp P ^#Ef 4. 
[0057] #E«EV p P *M 3 ) cOffifflfc 

44. ifuc/Et-c. p^-v^;nviosb7yvx^Q 

P 2 2*3 it^N^^/HWO S h yy^X? QN 2 2*>' 
Jj-7(C4'3, Pft^MOS h7y^*X^QP23t5 

it^Nf-v^/nvios h7y^"x^QN2 3* ? ^yt4 
4. zoMi$k. *)yyiri'i<—?R0 3frt><r)n)Vxm 
§cacti 3if^- : J^yrmnc p 1 twt^s 
it. f-v-^>jKyriai88c p i wvvxm^c act 

1 3 tJB tfclHWB*"C#E«EV p p ^#E^4 . 
[0058] *tf>&§ fefc, #E«EV P p A< ( 2 ) C7) 

^;ut44. ititJStT. Pf-v^MOSh?yy 

X^QP2 Sfcil^N^-^^l-MOSh^y^X^QN 

2 3#*7fC&9. Pf+*^M0SK5y^^QP 
2 4fc4yN^-v^HVIO S h 7 yyX?QN2 4 
MC44. itf5*S«, >)yy*is\s-?R0 4frticr>n 

ivxm^c a c 1 1 4 if^-it^xyrm&c Pit 

ft&S*l4. ^ J r-^>^y7-Il]KCPl{4. vsVI^Xft 
fCactH tf5tfcifflWI*T-#E«EV P P 
E-T4. 

[0059] -?-<7)^S f>t. #E«EV P ptf ( 1 ) o 

^t44. £*lC£tTPf- J ir*A'MOS h7>y^ 
^QP24fc4l/Nf-^^/UMOSh7yxX^QN2 
4*<^7(C40, Pft*/hMOSh7yyX^QP2 

5if*yiz*ch. zcnmgk. ^-v-^>^yriHiKCP 
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[0060] ( 5 ) «0J©£«. vSttftff^S i g 1 -S 
i g4<D-t«.TtfHUOl'k%&. ZtUZfatX. Pf- 
-V */UMO S h y Vl/X 5 Q P 2 1 J: t/N f-v *7l-M 
0Sh7>'> J ^^QN2 l* 5 Jj->{C^I>. Nf-v 
*/PM0Sb7yxX?QN2 5l;fc*7C&S, .IcOiSS 
S. 'jy^yU- ^ROlrt^cOAVkXfl-^Cact 
1 l^A—^^yriUSSCPHCtt^^ii^. f-v 
-^■v^yrHlKC P 1 l±. ^vi/Xft-^-C actllt 
J6fcfc8IWB*T#E«EV p p £#EiTI> . *<0&, 
#ffi*ffv P P AM 4 ) cO&BK&S fc . iSttflHI^s 
i g ltfLU'VUt&S. d^JStTPf-^/UMO 
S h7yi-'X?QP2 liJjlMf-r^yHWOS YyV 
i/'x^QN2 lrtM-yfc&'h Pf-+*^MOSh9y 
i/X ? Q P 2 2 J: y N f-v *t HM O S h 7 V vX * Q 
N2 2^>{C^|). .Icofelt 'jy^i/l/-?RO 

2*^o^xfi-^cac 1 1 2i)^- : J^yrm 
ssc p 1 tcflaastu f-Y-^-tfyras&c p 1 

^Xfl-^-C a c t 1 2 tJEt^ig«)Sg^T'#E«EVp 
P 

[0061] -e^S^t. #fflEV PP )iM3) CO 
SHC^i, vStt-ftft-^S ig2*'LK;l,!:^| 1 . 

fcitA'N^^/HVIOS J^^'X^QN 2 2tf*7\,Z 
£9. P^^;HVI0Sh7>'^X^QP23fcJ:yN 
f-A-^HVIOS h7>'^X^QN2 3* i 5!->^l>. Z 
cO&m, 'Jy/^^U— ^RO3*^<0A;PXft^Ca 
c 1 1 3*^-v-v*r>-7-IlIS§CP 1 fcft&Sfu 
-V-i/>,-K>-riIIKCP ltiv^Xft-tCac t 1 3t 
(5 fcfc«IMfc&?»E*EV p p . 
[0062] fco&S^c. #E«ffiV PP *M2) CO 
«Hfc3rSfc. Sttftft-tS ig3*5LW!:^. 
CflUCtT. Pft^l/M0Sh7yy^QP23 
J: V N f-v */um O S h 7 ^ y'X ? Q N 2 3 J}" y IZ 
=5r0. Pf-v*;n«osh7V>'*x^QP2 4*jJ:t^N 
f-v+MOS hy>i/XfQN2 4tl i *yl l Z%Z>. Z 
CO&S, U>'^jf^l/-^R04A^co^";^ft^Ca 
c t 1 4#**-j'>*>'7 , ®i&CP 1 tC«*&£fu f- 
-v- v>^>-riHi»C P 1 (J/MaffSf-C actl4C 

is t^raws* ?ihe«eev p p i. . 

[0063] ^cOf£$ #ff«BEV P p*< ( 1 ) CO 

wwzz&k. %mm^s i S 4ffLi>K>i>k%&. 

ZtilZ&tX, Pf-+*/WWOSh7>'>''X?QP2 4 
fcit^Nf-A-^MOS h7yxX^QN24* 5 ^7tC 
Nf-v^M0Sh7Vi'*X^QN2 5^>'JC 
,LcO*§3L ^-v-^>--K>-rilIKCPlli#Eii 

[0064] ULboj: a t. zomtenffi&2 tzxti 

If. AVk*jI#C actll -Cacti 4fcJStfcI8 
fi^T'7^-xtf>7-|IlJ&C P 1 **#Ei&ft£ff 5£ 



tlfiXZh. 

I 0 0 6 5 ] 4fc, f-v-S^-KVTHISKi lOf§(ti> 
[0066] [HMcO»fg3 ] H 6li. Cco^coHSI 

mmiz xmrnrnm^tmrnyrrrya mx 

DTfc, g»iiMilII8&AMPfc. «E#J»S!3&itls|g&V 
COt, N AN D HIS&N D 3 1 i; , +*-i?ilty7Wi 

[0067] mffi&am&DTfi. m2iz^ztitzw± 

WlllEUU:4lfttPlb<U ffilEVppfcfflllE 

vccst £g»tT*Stefl:fi^ sigi-sig4^ 

[00 6 8] SiJifHEg&AMPte. Pf-v*/HVIO S 
h5yy^^QP3 1, QP2 1t, N?-v*/HVIOS 
h7VvX^QN3 l-QN3 6tS:-S-tf. P+*%JU 
M O S h 7 y : JX 9 Q P 3 1 & J: Xf N f- -v * /hm O S h 
5yy'X^QN3 5li. HVc c i:«tfiy-K 

vs si:<oiat^i|fc:S»§fis. Pf-v^UMOSh 
5y^^QP3 lcoo-'-hfi, s&ovuj >izmm 

Sh.l>. Nf-v^;HVIOSh7yxX^QN3 5(i:» m 
aWBEVcc^^-UcSft*. Pf-**/UMOSh7 
y^^QP3 2i> e tl>*N^-v^;HW0Sh7>xX^ 
QN3 6{i, mjgy'-KVccfcfttfiy-HVsstcO 
t , **OP f-v *;HW 0Sh7yy'X^QP3 
1 i: MfllteftK 3 #14 . P f-v O S b y > l/X 5 
QP3 2cO>"'-H;2u Pf-v*;HWOS h^yy^^Q 
P3 lOy-McgS&SixS. Nf-v^MOSh5> 
>-'X^QN3 6c0a-'-h{±. g#<0HW>t^$n 
S. Nf-v^;HWOSh5>>''X^QN31-QN34 
(i. y-KN3 1 ttgtfiy-KVs s fccoiSH;:. N-f-v 

ixmvSttftffi-f S i g 1 - S i g4t^-htS«t 
4. P^- j c*;nviosb7y>''x^QP3 1 tPf-v^- 

MOSh7yy'X^QP3 2. fcJ:t/'N^-A'^;HVIO 
Sh7y^^QN3 1-QN3 5iNf-v*/HMOS 

h7y^'x^QN36(i. ^-n-rn*i^yh5 7-^ii 

fR-fS. 3 P^*/UM0Sh7>'i'*X?QP3 

ltPf-^^/nwosh^y-^'x^QPsi, N^-v^ 

;HWO S h 7 >- QN 3 6 1 Nf-v^/PMO S h 7 
y^^QN5Ui. ^-Tix^uyh5 7-Srfil«-r 

[0069] «£E»lffl)S^ftlHlKVCO{i. Pf-A-^/W 
MOSh7yy^?QP4 1. QP5 lfcJ:tfNf-\>* 
/l/M0Sh7y>-'X^QN4 1. QN5 1T«lft$ft.4 

^Dy^hM yA-?#7K'J y/»:ii$^'jy 
li. Pf-^^Mosh^yxx^QPs lfc^yN^ 
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**/|/M0 S h y yiSX? Q N 5 1 *WX%>%Wi±* 

ct2 lojraciSSftrs. 

[0070] NAND08&ND3 1(4. flEftJfflffl&fl 

®g& v c o nzitt ti& 'J > 7* ^ v- 9 &e> ftjj £ tih 

^iVxm^C a c t 2 1 tvSttftft^S i g4 fciONA 
NDfcSMrtS. -fy;WIV31tt. NAND0S& 
ND3 KOiitfJfcRfi-tS. f-Y-S^JJfynSIRC P 1 
(4. 4 yn'-^ I V3 ltf>iiWjfc:JESLT»BE*EVp 

[ 0 0 7 1 ] <Mc, J2Lh«J: d t«*§iifc#ffIlHBW) 
if^Cout, H»^«!B1 -CSSixfc ( 1 ) - ( 5 ) 

[0072] ( i ) $m<mm 1 n^sm. 

gl-Si g4{i1"^TLK;l/t'ftl.Jtrt. 06fc^ 
§tl*NANDE»ND3 l«OtUWiHK/P4:^r"3, 
^A'-^ I V3 laSWJttLU^fcfc*. 

[0073] (2)<7>t§&li.m.m^Sig4tfL 
UK/Uip^HUKfUtKc^. iStt-ftfl^S i g 1 - S i 
g3{JLlx/<./^t*T-*l.o ZtLiZX*). Ni-f^tV 
MOSh7yyX^QN34^^|, t 

X 9 Q P 3 1 J: tfN^-v */HW O S 1- y V Vx ? QN 

34 , qn 3 5£atfismafcfstfcma&&*p-f**A' 

MOSh5y^'X^QP5 li^JiNf-v^/HVIOSh 

0 S h 7 y^X? Q P 5 1 & «ktfN?-\> *;Wfl O S h 5 

4 <7V WPXft-fC a c t 2 1 #N A N D W 3 1 'VJJJ 
%tlh. SSttfcffl^S i g4ttHWWC**fc*>* ^ 
^Xfl-Sf-C act2 1(W yA'-? I V 3 1 t:ittXi- 

y7-@8&C P 1 «4 . / WXft^C a c t 2 1 ^ffltfdR f 

1 4 £15 t fcB»ffe*J?#E«E V p p £#BE-f S . 
[0074] #EttEV ppiMl) <0IeB£ 

T'SESfUiiSttfcfi^S i g4#Hl^WK>LU 
"U-fc&l>. ^iX^jStTNANDHIS§ND3 1 COJU^) 
t4Hl^'<.;K 4 yA'-^i V3 loaj^tiLU^t^ 
6. itiKJ:0 J ?- J f-^>^y7 , IlI»CPUi#Eii^ 

[0075] ( 3 ) tf)l§£t4. iSttftfl^S i g 3&£ 

r/ft&itm^s i g4#LU"C/ua»6Hu*wfc$r*. 

-IftCi'K Nf-t^MOSh7>^?QN33, 
QN3 4A { Jj-yt^S. Pf-^^MOSh^y^X^ 
QP 3 1 tJjrt^Nf-v^MOS >isX?QN 3 3 
-QN 3 5 *3Ul6ttaKi. ( 2 ) flHtefcflAT** 
<&!>. ZCDtZ. /}l'yhiy-<DftmizJ:<OP+* 



*/mOS hyyi/X9Q,P5 1 fcitf Nf-v^HWO 
Sh7>-xX^QN5 10* (2) (Tj^.fcO k$$K*y 
£$r4. COM*, ffli&ftf 14 JrOfcKV^JBftf 1 

3 CDWX^C a c t 2 1 #N A N D ®8& 3 1 -^A^J 
Ztl&, Stt-fkft^S i g4liHl^l/C*4fc*>. A' 
/kXf|#C act21W yrt-f I V 3 1 iftlXJ- 

*-iS*iityy®&c p i<K&&ztiz>. 
yrms&c p 1 1±. jwxm^c a c 1 2 1 ojasgs f 

1 3lcj5tfc8M!fc&. ( 2 > 0 £>* 

& ^sawg^t'^ff^BEv P P zzmtz . 

[0076] *tf)f£#ffimEV PP *!(2) <D£fflfc& 
StStt-ftfl^S i g 3i<HKW'iiLl/^ii 
*. -IflKJfcfcT. Nf-^vUMOSh^yS^QN 
3>3ifi*~7\,Zts:h. ^CjoT^Xfl^Cac t 2 
lOffliMWif 1 3*^f 14fc$r*. &*-V*ri£y 
rWkC P 1 14, AVl/Xli-fC a c t 2 1 <DWm. f 1 

4 izfc t fc««ie*"Cff EEWE V p p £#E-f § . 

[0077] #e«ev P P *< ( i ) <7)smt 

^k**. ;*tfCj6tTNAND0BND3 1tf>atfJ 
HHUK)^ Ay*-? I V3 KOtB^JiLl^^fc^ 

S. ^fc«kO^A—i/>^>rii]»cpiii#Eii# 

[0078] (4) Stt^fl-^S i g2-S 

i g4frXl^/l^Hl^/kfc&& 0 «IitKJ:0, N 
f-v^;HWOS h7y^^QN3 2-QN3 4*^y 

\ztth. p^^jmoshyy ; yx?ciP3 mxxf 

N ^- x frUM O S h y y i?X ? Q N 3 2 - Q N 3 5 £ bS 
*i*«8»i. ( 3 ) Oi*^(cJt^TA#< : 5rl». :<?)t 
|i. ^L^yhi^-^MCiOPf-^^HVlOSh^ 
yv'X^QP5 lfcil/N-f-v^l/MOS YyyUX? 

qn5 i^ (3) <?)m££ t )i> i &<*y< / z%h. zom 

ft. JSSSfCf 1 3.J: 0 ittir^fflj^Rf 1 2<0W*fl» 
Cact2 1^NANDH]S&3 l^A^J^itl.. vSttib 
fl-tS i g4(iH^;PT*>§^*, yNV^ft-^Cac 
t 2 1 (i-Y VA-^ I V 3 1 iitLX^-x-isvXyr 

mcpi^mztiz,. +*-is*#>7mKcpi 

it. fWxm^rC a c t 2 1 wmmk f 1 2 tz&ltM 
mm-)], ■t^hh ( 3 ) coig^J: Ot^'SrSEi!^'? 
#E«EVppS:#E-f*. 

[0079] *<9f£#E«EV PP *M3) f)KHt* 
i-tStt-fLft^-S i g 2WI/^LW^ 
I). iilKJCtT, Nf+*/HJOS hyy : JX?QN 
32tf*y\,Zt£h. CfltCfcoTv^Xfl^-Cac t 2 

\<nmmtt l 2*^f l 3k^rS. ^-x-v^y 
riUKC P 1 {4, ^VPXfl-tC a c t 2 1 OjgjSSc f 1 
3 fcJB tfcWBHI*"C#E«EV p p £#Etl» . 

[0080] #ESEV PP *< (2) (0 

EH^^kvgtt'fbfi^S i g3#HW<.LK 
)Vk*£l>. ZtllZ&tX. Ni-x^MOShyy : JX 
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?QN 3 3^7C*S. ZtHzZ^XWxm^C a 
ct2 lDfflttKCif 1 3*»fef 14fc&6. 
^sKVTTgRC P Hi. JWAti&C a c t 2 1 CT)fi\m 
» f 1 4 fcJCB fcfc WWtt-C*ffi«EV P P £#e-t 
S. 

[0081] win. #e«ev p P # ( i ) nmwt 

X'%EZtl&t%mtms i g4**HV*^k&»4>LU 
*Wfc$r4. £;h.fcl6tTNANDIslRND3 1*>a}:& 
liHl/^K 4 wWl V3 lofeWiLK/ukS: 

[0082] ( 5 ) (Wk&it. amm^s i g 1 - s 

1 zAtfLVK)Vfrt>HV<llbtch. ZtlfcX 0 . N 
^■V^HVIOS h7>v*X^QN3 l-QN3 4* i Jj-y 

P^-v^/HVIOSh^y^^QPS lfc<fct>' 
N^-^^;HWOS h5>-^X^QN3 1 -QN3 5£SE 
*l*«SB±. ( 4 ) Oi§&{CJt^T*# Z<7)b 

^u-ybS^-^ffltciOPf-^^nwos 

QN5 1AM4) <^£J: 9 k8K £*>IS 
*. JS«f 1 2J;9iiSv«mf 1 lW^AW 
Cac t 2 1#NANDHIB3 1^A73^^I>. iStttt 
ft^S i g4liHlx^t-*l.^i6, AVUXft^-Cac 

1 2 1 li-f yA'-^ i v 3 1 Zjtix+T-i'vxyy 

mCPl'\&teZtl&. ^-v^tfXTHIBC P 1 
tt. AVl/Xfi-fC a c t 2 1 ^fflSdRf 1 1 fcfctfcK 

wbj. (4 ) <r>m^i. *)i>±*ttmm3rc 

#BE«EVp P ^#ffi-rs. 
[0083] *<0»»E«EV p p* 5 ( 4 ) c7)®Hec^r 
* k JSttflHi* S i g 1 A^'H l"Okft> 4, L \sKtl> b tc 

ZMzmtX. N^*^MOS QN 
3 1 . iittJ: ■oTAV^ft-tC a c t 2 

lOfliHMif HHf 1 2k=5rl>. f^-i^tfy 
ruiBc p i (i, ^/t/xfi-sic a c 1 2 1 ojgj&iS: f 1 

2 (cjS tfc«tt«6*-Clf-£E«£EV P P £#E"f S . 
[0084] <?-<7)f£$ fcfc. #E«EV P P *i ( 3 ) CO 

RHfcfc&kiStMlHi^S ig2*!Hl/^LK 

^QN 3 2*^7tC^rl>. -inCioTAVUXft^-Ca 
ct 2 lOJSSSMif 1 2frt>f 1 3k&£. 5> 
■V#>"7T3]S&C P 1 «:» /WXfi^C a c t 2 1 £)JUjg 
»f 1 3(ci6tfcWWWrC#E*EVppS:»E-*- 

[0085] -?-«Df&$ 4>t. #ESEV P ptf ( 2 ) <r> 
KfflfC&SkvSte-fcflvS i gS^HK^ijLK 

?QN33#:*7£&S. CitCi-jT^^Xfi^Ca 
ct2 KnmmUU 1 3&>&f 14k&*. f-A—S'' 
+;Kyy|S|BC Pltl /WXfifC a c t 2 1 OJUifc 
» f 1 4 fcJE tfc«ft«l*T#E«E V p P £#E"f 



[0086] *05flL #E«EV P P # < 1 ) O^fflifc 
t'#E$ fl h b %mtfi^ S i g 4 #H U'OWP t>L]s 
OVbtch. £*lfc£fcTNANDHI»ND3 ltf>ifc& 
iiHl^K I V3 1 Officii LW-^kS: 

*. £ftfcJ:9f-*-j'>H«'7lilRCPlttlHaWts 

[0087] WJiOi-Jfc. iOHSfic^®3tJ:fl 

if, mm^mAUPb. wmmsmmv co 
b zwitttztztb, mE^vuxft^-c a c 1 2 1 cTymm. 

f 1 1 - f 1 4HKtJt|g»^T'^ J r-^yr(US§ 

cpi^'#E»#^ffd„ z<a&&. mbi-msm 

Efc^ttStf-X-v-a-K Ty^-^A-hSrW 
££U:*£E*flE«:ftlfr**.Ika«?*&. 

[0 088] ifc. f-v-^>dfy7HI»Hlo|i»t* 
«»tr J: V *fc*> , -y 7TS«Srfi|jW* £ k § . 

[0 08 9] SfcC. rasWMffcfllllBVCOJi. Z 
tl 1 f 1 1 - f 1 4Wi;^llfC a c t 2 

1 1. fc*> . HJfi^ss 2 tjt^x s 4> v r 
ffi®*imi-&zbtfx'zz>. 

[0090] $-®ffi7jKZtitz2mc?WBli-t *<.X<r))$X 

m*Th^xmmfifei>(?)X'ii%^b%z.L>ti&'<.£T 

[009 1] 

Fk. SE^»#Sk. #E#ak*ta»tfcfcft. 

k 1" I. #ESE{C»-T S A- i/i - K T>^-v 

[ 0 0 9 2 ] it:, mwmmz. mmmEb iximn 

[ 0 0 9 3 3 #E¥g«. flft^fifi^Sk . 

mtiii&vs>mx'£<s i-vTm&zi&m-f&zb 
tfx%h. 

[ 0 0 9 4 ] sat. aa<o5ai^g«i, avnc^sis 

JBRW^^fll^taiA'tftfcft. SSk^SSESE 
[0095] #E¥8ii, yy^^u-^k. 

Sflffll^Sk. f- J r-^>--KyrtsIBk2-^tf3tft, f-t 

-y.-tfyr, yy^^b-^Ji-eiimio-ro^t 

S^ftT'J:<. f- yTffiaS-ffijg-tSCk*^!.. 
[0B<Offif#^l»BB] 

[Ian zcnwmwmmm. 1 (c i mmwoz 
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[02 ) 01 iz*ztvrME®%imcoffi!8.zjjk-?7 

[03] m2iz*ztvtz)mmmtfLZ*t®®m 

[05 ] ZcO%.W(D9m<?)BB2 It X I»#ffl38&c0£ 

[06 ] c\cr>%,W(r>m&<7>BB3 lZ X -S^EHISS^ 



DT mE^HIiS. OSC1-OSC4, 0SC11 
-OSC14 l&lifs. CP1-CP4 f-V-^>--K 

y-rwk. roi-ro4 vy?*isu-f* ri- 

R4 ffifitSik API— AP4 JttSEOUSSL AMP £ 

mn&m. vco ms.ummmim^. n p #e 

/-H. Vpp VccSHHE Sig 

i-si S 4 fswm^. 
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